— -EtECTIHFTCBTIOM  flNO-ELECTRIC-mmttirrORrnm 

DIV  URIGHT-PflrrERSON  ARB  OH  A  A  KOROL'KOV  OJ  FEB  S4 
1  FT0-I0<RS)T-1657-83 

I  UNCLASSIFIED  F/fi  20/2 


89 


059 


PTD  -13  Ks 


EDITED  TRANSLATION 

rTD-I3  HS  '  r- Irj  j'-9i  3  February 

M.  V  >5-K'HE  Nk:  FT?-‘»i-C-r'nf>i:o 

EI.tv'T^lnLATh)N  ANP  ELECTRIC  GENS 
3y :  A. A.  Korol'kov 

Er.  pdoc^;  10 

Sour.o;  Voyr.d  i  Nr.  « ,  April  192/, 

pp.  :>:-31 

i,c.ur,try  of  origin;  ESSR 
Tra-.sldtcJ  by:  Carol  S.  Naok 
kc*  ^  Jr  s  r  f  r :  FTD.TQTO 

/'pprovc‘3  for  public  rrleasr;  distribution  unlimited. 


TMIS  r«aMSk«TiOM  1}  a  aCMCMTlOMOk  TMf  OaiCi 

POIflSM  TEXT  without  aHT  a«M.VTlCAt.  0* 

COiTOOIAL  COHHfHT.  tTATCiifHTS  0*  THfOOlf) 

waEWaBEO  BT 

•OWOCATISO*  la^iCD  aat  THOSI  Oa  THE  WUaCC 

AHOoe  MOT  McccstaaiLT  reflcct  the  wositiom 

TtantcATiOM  OiviSiQm 

ea  oatwcM  or  the  woaEiCH  techmoloct  oi- 

TOtllOH  TECHhOlOC'  OlVISlO" 

VtW>H. 

ww.aSB.  OHIO. 

FTD  -ID(RSiT-l637-83 


Date  3  Feb  fl 


.  CN  :e:jp.aph:c  namej  TRA.’.ELiTERAricr;  zyjt:: 


■  rar.s  alteration 


Italic 


.  Iteratl 


. ".-r.  *r:tter.  as  ?  1 


Zh, 


Ya,  ya 


r  vowels,  ar.i  after  a,  *,  e  eisewnere. 
r.  Russian,  transliterate  a?  ye  or  5. 


Russian 


Russian 

(.'rc  sh 
arc  cf. 
arc  th 
arc  cth 
arc  sch 
arc  csch 


Russian  English 

rot  curl 

GRAPHICS  DISCLAIMER 

All  figures,  graphics,  tables,  equations,  etc.  laerged  into  this 
translation  were  extracted  from  the  best  quality  copy  available. 


1 


I  Accession  For 


1  KTIS 

OP  .'.'-I 

(Vs  '■" ) 

[Dyrc 

T 

1  U--::- 

1  T*  '  ‘  -• 

< 

□ 

1  J  i-»-j  L  _ 

-  *  '  x'i  ) 

";n 

B7__ 

D  7 

^  / 

. 

- - 

/ 

/'  V  ' 

1  <:  V ; 

'7  Oodes 
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The  JSS®  is  presently  in  the  stage  cf  e 

lectrif icat icn  in  which 

pr-errul  5C-,  'CC-  ar.i  200-tho jsanc!  kilcwatt  clants  are  being  built 
:r.  it.  They  derive  their  cnerg:;  froa  the  fail  of  water  of  powerful 
r.vera,  froa  using  coal  wastes  at  its  nir.ing  sites,  and  from  the 
cosc-st. or  cf  peat  at  its  mining  sites. 

The  inexpensi veness  of  these  power  sources  and  the  lack  cf  ex¬ 
penditures  for  transporting  them  makes  the  electrical  powei  obtained 
much  less  expensive.  Expendi'ures  or.  building  powerful  electric 
power  plants  do  not  increase  in  proportion  to  the  increase  in  power, 
bu*  rather  more  slowly;  therefore,  the  expenditures  on  the  entire 
installation  of  a  large  power  plant  (dam,  sluice,  building,  machines) 
comprise  a  smaller  part  of  each  kilowatt  than  those  of  small  plants. 
Supplying  the  electric  power  over  wires  to  the  utilization  site 
involves  a  certain  power  loss  on  its  transformation,  on  heat-up  of 
the  wires,  and  on  leakage,  but  nevertheless,  electrical  power  is 
several  times  cheaper  to  use  at  the  consumption  point  when  it  is  ob¬ 
tained  from  large  central  power  plants  than  when  it  is  obtained  from 
local  plants. 

Of  course,  these  economic  advantages  will  generate  an  ever  in¬ 
creasing  number  of  powerful  central  power  plants.  All  of  these  plants 
will  be  built  to  serve  the  economic  interests  of  the  regions  in  which 
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trey  are  1 -seated.  Vclkhovstrcy,  Syas*strcy  and  Kondost-cy  service 
tre  Ncr * r. -West err.  Ctlast*;  the  Shat .irskaya  and  Kashirskaya  Plar.ts 
servi.:e  the  Meserw  Fegior ;  the  Shterevka-Dor. .  Balakhinskaya  Feat 
Plant  services  the  N izhegrrodsk :y  Regicn;  the  Kizilovskaya  Plant 
services  tre  - Urals;  etc. 

But  here  w**  h,ave  the  qjes'icn  .'f  whether-  -"r.sidera tiers  relat€^i  .''■‘t*,- 
defense  are  taken  into  account  when  building  regional  stations. 

The  prcblens  of  supply  and  transportation  for  military  require- 
re.'.*s  *re  probably  not  overlcoKed  by  competent  establishments.  In  this 
report  I  ■•.ould  only  like  to  consider  whether  i  t  uou  id  be  possible  to 
have  regional  power  plants  for  the  direct  purposes  of  defense,  r.emely. 
for  launching  missiles  us i ng ‘e lect r i o  guns. 

Cesoriptisr.  of  Electric  Guns 

All  of  the  proposed  designs  cf  electric  guns  are  essentially 
plans  for  an  electric  motor  which  imparts  the  missile  with  a  high 
velocity  on  the  axis  of  ti.e  gun.  The  design  principles  of  the 
electric  gun  are  the  same  as  those  for  designing  ar.  eiectric 
motor,  i.e.,  primarily,  calculating  the  'r.agne*ic  circuit,  the  elec¬ 
trical  circuit,  and  the  ratio  between  the  electric  and  the  mechanical 
p  ower . 

Therefore,  an  electric  gun  can  be  designed  for  direc*'  current, 
based  on  the  interaction  between  the  magnetic  field  of  the  gun  and 
that  of  the  missile,  through  which  the  current  passes  (French  design); 
a  magnetic  field  can  be  created  in  the  gun,  moving  rapidly  to  the 
mouth  and  carrying  the  steel  missile  with  it  (Swedish  design  for  dir¬ 
ect  current);  one  can  use  an  alternating  current  and  obtain  an  inter¬ 
action  between  the  magnetic  field  and  the  induced  field  in  the  missile 
(E.  Thompson's  principle);  one  can  use  a  multiphase  alternating  current 
and  obtain  a  rapidly  moving  magnetic  field  which  carries  along  the 
steel  missile  (magnetic-explosive  gun).  There  are  as  many  methods  of 
designing  an  electric  gun  as  there  are  types  of  electric  motors. 
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T^.e  i .  f  ftr  er.ce  e.ec':rk:  g'^r.s  arjo  electric  motors  *.es 

*r^ir  c .  rer.s .  cr.s :  to  te  t'lred,  * '•.e  fun  requires  hundreds  cf  'hru- 
sa-i?  'f  and  it  m^st  te  nearly  u  hundred  meters  long. 

rr.*^  m.air.  fundamental  difference  between  an  electric  gun  aro  an 
eec*-.:  m.c'cr  is  tna-  the  electric  meter  i  c;  designed  for  the  r'eady 
s*a*e  cf  tne  current,  while  the  g-n  operates  ■^nly  in  the  i'^itial  state 
:f  ‘he  current,  wren,  it  incr^-ases  from  zero  to  a  certain,  value  in  a 
s^'rt  cenied  cf  *  ire  fining  dunaticnl.  Fcr  an  electric  metor.  this 
ini*ial  t-^nicd  cf  current  tcil.d-up  when  it  is  shorted  is  in- 1  gn.  i  f  i  cant  . 
and  1*  is  net  -sually  taken  into  considerat  icn ;  the  ccr.(di‘ions  when 
•ne  current  reacn.es  the  steady  state  are  considered. 

when  ‘he  c-.nnen.t  in.  an  electric  gun  is  shorted,  ‘he  cu-rent  power 
IS  expended  on.  creating  tn.®  r.aftr.etic  field  in  the  gun  and  t  h-=-  m.agnetio 
field  around  the  m.:ss:ie;  only  a  small  percentage  cf  the  power  is 
expended  on  moving  the  missile.  This  effect  appears  as  if  there  were 
a  reverse  electromotive  force,  called  the  electromotive  self-induct  ion. 
Since  the  magnetized  masses  are  very  large,  the  time  required  to 
magnetize  them  is  great,  and  the  current  strength  in  the  conductors 
and  the  magnetic  '"leld  increases  rather  slowly.  Kecause  of  this, 
tn.e  missile  can  fly  out  of  the  gun  at  that  moment  when  the  current 
s‘rength  in  the  circuit  and  the  value  of  the  magnetic  field  reach  the 
greatest  value.  Secondly,  the  mean  value  of  the  magnetic  fields  is 
equal  to  apprcximate.y  half  of  their  highest  voltage. 

The  existing  methods  of  decreasing  self-induction  and  speeding 
up  magnetization  and  the  current  build-up  are  very  complex  and  cumber¬ 
some.  It  would  be  possible  to  combine  large  capacitances  (capacitors) 
to  do  this,  but  the  construction  of  capacitors  to  compensate  for  high 
self-induction  involves  practical  problems  which  are  hard  to  solve. 

The  second  peculiarity  of  electric  guns,  involving  the  need  for 
vast  amounts  of  electric  power,  was  dealt  with  in  the  existing  designs 
of  these  guns  so  that  a  low  relative  power  was  expended  over  a  large 
period  of  time  on  increasing  the  kinetic  energy  of  the  flywheels; 
then,  at  the  time  of  firing,  this  kinetic  energy  was  transformed  into 
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electric  power.  Th;s  approach  was  hanipered  by  the  problem  of  being 
ur.atle  to  convert  the  energy  of  the  flywheels  into  electric  power 
iurir.g  the  brief  firing  time.  As  I  will  show  beiow,  the  firing  time 
should  be  equal  to  several  hundredths  of  a  second,  ana  auring  this 
time,  the  flywheel  rust  be  braked  by  the  resistance  provided  by  the 
dynamo,  generating  a  current.  Up  to  now,  no  other  methods  of  accumu¬ 
lating  energy  during  a  long  period  of  time  in  order  to  liberate  it 
later  during  the  brief  firing  time  have  been  proposed.  The  accumula¬ 
tion  of  energy  by  the  existing  electric  batteries  requires  periods  of 
time  m.easured  in  hours,  like  for  discharging  them. 

As  for  hydraulic  power,  it  would  seem  that  by  closing  all  of  tne 
sluices,  it  would  be  possible  to  raise  the  water  level,  thus  accumu¬ 
lating  energy,  and  then,  by  opening  the  sluices  to  the  turbines,  ob¬ 
tain  a  large  amount  cf  stored  power  in  a  short  time.  But  no  matter 
hew  wide  the  escape  sluices  are  opened,  water  does  not  flow  out  of 
them  in  a  very  short  time.  And  even  if  there  were  no  resistance, 
the  run-out  time  would  nevertheless  not  be  snorter  than  the  time 
taker,  to  fall  from  the  neigr.t  of  a  dam;  at  a  height  ot  5  m,  the  time 
would  be  one  second.  The  counteraction  of  the  turbine  and  dynamo 
blad“s  would  slow  down  the  time  taken  to  expend  the  stored  energy 
ever.  mere. 


It  might  have  been  possible  to  accumulate  large  amounts  of  steam 
in  steam  boilers,  reperser.t  ing  a  large  amount  of  potential  energy, 
and  then  suddenly  release  the  steam  into  turbogenerators.  But  again, 
this  release  requires  a  large  amount  of  time  compared  to  the  length 
of  the  firing  time.  The  stored  energy  cannot  be  expended  during  the 
brief  firing  time. 

In  any  case,  the  storage  of  the  energy  needed  for  firing  requires 
time,  and  thus,  firing  can  only  take  place  at  widely-spaced  intervals. 

Electric  guns  can  only  be  rapid-firing  when  they  expend  energy 
which  is  available  in  the  generators,  and  not  stored  in  some  sort  of 
power  stores  (electric,  hydraulic,  steam,  etc.). 


It 


Sirflest  Felat icnsh; ps  Between  the  Weight  of  the  Missile,  Its  Muzzle 
Velocity,  the  Length  of  the  Gun,  the  Firing  Time,  and  the  Required 
Power 


In  order  tc  have  a  numerical  reference  point  for  further  con¬ 
clusions,  we  will  obtain  some  simplified  relationships  between  the 
values  listed  in  the  heading.  We  will  designate: 


weight  of  missile  .  P 

muzzle  velocity  .  V 

length  of  gun  .  L 

time  of  movement  into 

channel  of  gun  .  T 

required  power  .  W 


Assuming  that  "[he  velocity  of  the  missile  increases  in  the  gun 
cnannel  uniformly  from  0  to  V,  we  will  obtain  a  mean  rate  of  movement 
equal  to  V/2.  Then  the  dependence  between  tne  length  of  the  channel, 
the  time  of  movement  into  the  channel,  and  the  mean  velocity  is 
expressed  by  the  formula: 


/,-u 


( 1 


The  energy  of  the  missile  at  the  muzzle  is  expressed  by  the 
u  1  a : 


W- 


y» 

SI  '  'i 


(2) 


Here  g  is  the  acceleration  of  gravity  (9.82  m/s^),  which  we  will 
express  by  the  number  lO  for  approximate  calculations. 

In  order  *o  ob*ain  this  muzzle  energy,  the  current  generators 
mus*-  expend  the  large  quantity  of  energy  Wi,  whereupon  the  ratio 
W/iW  [sic],  which  represents  the  efficiency  of  the  electric  gun,  can  hardly  be  con¬ 
sidered  to  be  greater  than  0.5.  For  ordinary  electric  motors,  it  is 
equal  to  0.8-0. 9,  and  even  higher,  since  the  energy  is  only  expended 
on  parasite  resistance  in  them;  in  the  steady  state,  expenditures  are 
not  needed  to  create  the  magnetic  field.  In  an  electric  gun,  at  the 
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rcmert  of  firir.g,  energy  is  expended  on  creating  the  magnetic  field 
in  the  gun  and  the  missile.  Therefore,  a  much  smaller  part  of  the 
generatcr’s  energy  is  left  to  move  the  missile.  Thus,  in  future 
ralculatirns  we  will  assume  that  the  power  of  the  generator  must 
he  twice  the  power  of  the  missile  at  the  muzzle  of  the  gun. 


Velocity  of  Missile  at  Muzzle  of  Gun 

In  ordinary  guns  with  explosive  substances,  the  muzzle  veloci‘v 
depends  on  the  size  of  the  charge.  The  base  pressure  of  the  gun,  the 
longitudinal  breaking  force,  and  the  transverse  braking  force  increase 
with  the  size  of  the  charge.  There  is  a  limit  to  increasing  the  wall 
‘hioKness  of  the  gun  beyond  which  a  further  increase  in  the  thickenss 
does  nc*^  increase  the  strength  of  the  gun.  Therefore,  the  muzzle 
velocity  of  the  gun  also  has  a  limit,  which  approaches  1000  m/s  in 
the  latest  guns. 


In  electric  guns,  there  is  no  base  pressure  or.  the  gun  and  radial 
pressures  on  f^e  wall.  Therefore,  it  is  only  necessary  to  consider 
‘he  longitudinal  breaking  force,  which  is  smaller,  and  which  is  over¬ 
come  by  the  entire  cross  section  of  the  gun.  Thus,  one  can  obtain 
higher  velocities  in  electric  guns  than  in  powder  guns  without  worry¬ 
ing  about  breaking  the  gun.  An  electric  gun  can  be  open  on  both  ends; 
it  .s  unnecessary  to  close  and  reinforce  the  breech  section.  There¬ 
fore,  a  new  missile  can  be  inserted  immediately  after  one  missile 
departs.  The  firing  speed  of  an  electric  gun  can  be  very  great,  if 
the  power  of  the  generator  is  great  enough  for  firing  and  it  is  not 
necessary  to  accumualte  energy  by  one  of  the  above  methods. 

Length  of  an  electric  gun.  The  length  of  an  electric  gun  is 
essentially  determined  by  the  same  conditions  as  for  firearms;  it 
must  be  strong  enough  to  keep  from  breaking,  and  it  must  not  be  too 
heavy,  so  that  it  is  easy  to  handle. 

The  housing  of  an  electric  gun  is  not  made  of  a  solid  iron  mass, 
but  rather  from  sheets  of  iron  covered  by  insulation.  Therefore,  the 
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s‘rr::\fr\r  jf  ar.  electric  gur.  r.cst  be  created  by  a  we  1 1 -des i gr.ed  cellu¬ 
lar'  r'rar.e  iriade  cf  cteel  trusses.  The  external  appearance  of  an  eicc- 
.  c  g-."  15  r...cn  d'.  ffcrer.t  frcrr.  that  cf  a  firearm. 

5u‘  ‘'.e  l-^r.gtr.  cf  an  electric  gun  is  primarily  determined  by 
-re  re:;u .  remert  tha*  the  missile  must  remain  in  the  channel  of  the 
g-n  long  enough  to  use  *he  electric  power  of  the  generator.  Therefore, 
th-^  ler.g'n  cf  electric  guns  is  generally  much  greater  than  that  cf 
fire. '-ms.  r;r  '-xample,  at  a  ger.eratcr  power  cf  ’CO, CO?  kilowatts, 

• ne  mzrK  ex^enced  in  ‘ne  gun  in  one  second  will  be  equal  to  IOC, CIO 
xiltjcules  lalmcs*:  tC.CCO  k i  1  ograr.-met er s ,  since  one  kilogram-meter 
.1  equal  t;  e.tC  joules'.  If  the  missile  is  under  the  action  of  the 
:-.rrer.*:  f:r  '  5  second,  ore-fifth  as  much  work  is  expended  on  moving 
It  T.ar.  as  in  one  second,  i.e.,  2000  kilojoules.  If  the  muzzle 
velocity  cf  the  missile  is  500  m/s,  its  mean  velocity  will  be  equal 
*  0  near.y  -cC  m  s,  a.-.d  it  will  cover  50  m  in  1/5  second.  And  this 
IS  the  length  cf  the  electric  gun.  If  one  wished  to  use  all  100,000 
Kilojoules,  it  would  be  necessary  to  subject  the  missile  to  the 
effect  the  magnetic  fielo  fo(  a  whole  second,  which  would  make  it 
recessary  for  the  gun  to  oe  250  m  long. 

This  unavoidable  need  for  very  long  electric  guns  if  one  wishes 
to  use  the  energy  of  the  generator  without  storing  it  in  any  energy 
stores  is  a  very  unfavorable  feature  of  electric  guns.  And  this 
oharac t er i St i c  cannot  be  eliminated,  for  it  is  the  result  of  the  very 
nature  cf  the  gun. 

This  unfavorable  side  of  electric  guns  is  not  offset  by  its 
advantages.  The  absence  of  smoke  and  noise  during  firing  is  one  of 
the  advanf’ages  of  electric  guns.  The  range  of  flight  of  the  missile 
can  be  changed  not  only  uy  changing  the  elevation  angle,  but  also  by 
changing  the  strength  of  the  current  fed  to  the  gun  winding.  By  com¬ 
bining  changing  the  elevation  angle  and  the  current  strength,  it  is 
possible  to  obtain  different  terminal  velocities  and  angles  of  inci¬ 
dence  with  the  same  range. 


To  What  Battery  is  a  lOO.CCC  Kilowatt  Electric  Fewer  Plant  Equivalent? 


As  an  example,  I  will  calculate  hew  many  guns  a  100,000  kilowatt 
electric  power  plant  is  equivalent  to  with  the  condition  that  only 
the  available  energy  of  the  generators  is  expended,  without  storing 
it  by  any  energy  stores. 

As  the  unit  of  comparison,  we  will  use  the  145-155  mm  French  gun 
of  the  1916  model,  for  which:  length  of  gun  -  42  caliber  (6.3  m), 
initial  velocity  -  785  m/s,  weight  of  missile  -  36-6  kg,  range  of 
flight  -  18  km,  firing  velocity  -  1  shot  per  minute. 


We  will  calculate  the  work  of  an  electric  gun  needed  tc  fire 
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initial  velocity  of  800  m/s  using 
1 , 170,000  kgm. 


Since  -.ina  kgm  is  equal  to  9.82  joules  (10),  W  =  1,170,000  joules 
:  11,7CC  kilojoules. 


Considering  that  the  efficiency  of  an  electric  gun  is  equal  to 
0.5,  we  find  chat  the  generator  must  expend  twice  the  energy  Wi  on 
firing,  i.e.,  W  =  23i400  kilojoules. 

The  work  of  the  electric  power  plant,  as  we  stipulated,  is 
’00,000  kilowatts,  or  100,000  kilojoules  per  second.  Therefore,  the 
generator  produces  the  work  Wi  in  almost  1/4  s  (0.234  s). 

Whence  we  find  the  length  of  the  electric  gun,  in  which  the 
missile,  moving  at  a  mean  velocity  of  ■=  400  m/s,  covers  100  m 

in  1/4  s.  And  this  is  the  length  of  the  gun  (100  m) . 

We  will  calculate  the  muzzle  velocity  that  a  missile  would  have 
in  a  shorter  gun,  e.g.,  6.3  m.  10  m,  and  50  m,  with  the  same  current 
strength,  which  means  with  the  same  force  acting  on  the  missile, 
which  we  will  consider  to  he  constant  ever  the  entire  length  of  the 
gun.  Then  the  movement  of  the  missile  will  have  uniform  acceleration 

•  800  o 

with  acceleration  of  =.|— =4200  m/s*^. 

*  M 
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The  velocity  v  acquired  on  the  patn  L  will  be  equal  to  KloL 

With  a  gun  50  m  long,  we  obtain  KTTaoirio »560 

With  a  length  of  ’0  m,  we  obtain  ei»  —  y  C4(X>.  iUsU52  ‘  ^  ■ 

With  a  length  of  6.3  ro  (the  length  of  a  150  mm  gun), 

«‘2U)  m/s . 


7'uu,  in  one  second,  a  i00,000  kilowa»-t  plant  can  fire  four 
missiles  weighing  36.5  kg  each  at  a  velocity  of  800  i.i/s,  and  it  can 
fire  2^0  missiles  of  th’s  weight  in  a  minute.  All  2UC  of  these  mis¬ 
siles  can  be  fired  in  one  minute  from  one  gun,  or  2U  missiles  each 
from  10  guns  per  minute. 

A  ISO-mm  firearm  can  fire  once  per  minute.  Therefore,  with  a 
100,000  kilowatt  generator,  a  150  mm  electric  gun  of  the  same  caliber 
is  equivalent  to  the  firing  power  of  ?W0  firearms  of  the  same  caliber 
and  the  same  initial  velocity. 

In  the  above  example,  the  power  of  the  electric  gun  was  2‘^0  times 
that  of  the  firearm,  while  the  electric  gun  was  approximately  15  times 
(100:6-3)  longer  than  the  firearm,  i.e.,  the  power  of  the  electric 
gun  increased  almost  in  proportion  to  the  square  of  its  length. 

If  one  wanted  to  have  an  electric  gun  for  a  caliber  larger  than 
150  mm  (6")  or  for  a  higher  initial  velocity  than  800  m/s  at  a  gene¬ 
rator  power  of  100,000  kilowatts,  it  would  be  neces.tary  to  build  a 
gun  longer  than  100  m.  Considering  this  to  be  the  m.iximum  length,  it 
is  necessary  to  limit  oneself  to  a  caliber  of  150  mm. 


«  »  « 


Based  on  the  above  information,  one 


shou-1^ 


conclude  that 


1.  El'’’i.  ic  guns  w'th  generators  with  insufficient  power  for 

'ir.‘r-g.  desigtiea  for  storing  the  energy  necessary  for  firing  in  a 
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sh^r*  '’.Te.  hardly  tr.ake  sens<»  ir  pra^'tic"?  t'eraur*^  of  *  he 

diff;  rjlty  :f  us.r.g  the  scared  er.ergy  during  the  sh.rt  firing  tire  ar.d 
because  cf  the  lew  efficiency  of  power  stores  for  rapid  output. 

2.  Ijeneratcrs  with  power  on  the  order  cf  a  hundred  ‘housand 
cwa‘'s  can  service  electric  guns  with  a  weight  cf  the  missile 

arruri  forty  kilograms  and  an  initial  velocity  cf  around 

3.  A  100, OCC  kilowatt  generator  can  fire  around  2CC  missiles 
per  minute,  each  weighing  arcund  UO  kg. 

u.  Electric  guns  which  continuously  expend  the  power  of  the 
generator  r.ust  generally  be  much  longer  than  firearms. 

5.  An  electric  gun  can  be  hundreds  of  km  away  from  the  genera¬ 
tor,  being  connected  with  it  by  wires  and  transformers. 

6.  With  the  current  state  cf  electrification  in  Russia,  it  would 

be  timely  to  build  one  experimental  electric  gun  with  a  caliber  close 
to  ■'50  inra  with  an  initial  velocity  of  500-800  m/s.  ' 
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